~/ Percutaneous radiofrequency (rf) thermocoagulation of the inferior petrous ganglion of Andersch at the jugular foramen has been used to treat three patients with essential glossopharyngeal neuralgia. Two of these patients needed a second rf thermocoagulation, one within 1 week due to an incomplete result, and the other 8 months after the first procedure for recurrence of some neuralgic pain. Thus, a total of five rf thermocoagulations of the ganglion of Andersch have been performed. The patients are now pain-free and without significant side-effects. Deglutition and phonation have remained intact after each rf thermocoagulation. Glossopharyngeal selectivity was obtained by avoiding the risk of injury to the other nerves at the jugular foramen. The surgical technique involves precise x-ray control and constant monitoring of the blood pressure and electrocardiogram findings. Electrode misplacement or any spreading of current to the vagus nerve will be readily detected by bradycardia and hypotension during the physiological testing before a definite rf lesion takes place. The operative technique is described.
G
LOSSOPHARYNGEAL neuralgia is an extremely painful paroxysmal syndrome that involves the oropharynx, larynx, epipharynx, posterior part of the tongue, and external ear canal. It was first described by Weisenburg in 1910. 6 Neoplastic invasion of the oropharynx or of the base of the skull is the most common cause; however, primary glossopharyngeal neuralgias without specific etiological factors are rare but well known.
Surgical treatment has consisted of posterior fossa neurotomy of the ninth nerve and rostral fibers of the 10th nerve as described by Dandy, 2 or microvascular decompression, again through a suboccipital craniectomy, as reported by Laha and Jannetta.* Percutaneous radiofrequency (rf) thermocoagulation has been used effectively in a few published cases of glossopharyngeal neuralgia secondary to cancer of the oropharyngeal region. 1'~'4 Tew 5 in two cases and Lazorthes and Verdie 4 in one have reported percutaneous rf thermocoagulations in patients with idiopathic essential glossopharyngeal neuralgia. The three patients, although free of pain postoperatively, had interference with phonation and deglutition and vocal cord paralysis due to injury of the vagus nerve. This side-effect was considered to be important enough to state that "this procedure should be reserved for patients with pain of neoplastic origin. ' '4 This report describes the technique used in five rf thermocoagulations performed on three patients with essential glossopharyngeal neuralgia. In all the cases, the neuralgic pain was on the left side involving the pharynx, the tonsil, and the external ear canal. The patients' clinical data are summarized in Table 1 . Swallowing was a trigger for pain in the three patients, to the point that, in Case 1, parenteral feeding had been necessary for 1 month before admission. Another patient (Case 2) had a cardiac syncope during a painful episode 1 year before admission. All the patients had been taking Tegretol (carbamazepine) treatment with only temporary initial improvement. One patient (Case 3) had undergone previous cerebellopontine angle exploration with reported microvascular nerve decompression and section of some fibers in another hospital 3 years before, without relief of pain and with no postoperative sensory loss. Every case was screened by ear, nose, and throat x-ray exami- The five rf lesions were selectively placed in the petrous ganglion of Andersch without injury to the other nerves at the jugular foramen. One patient needed a second thermocoagulation 1 week after the first because of an incomplete result. Another patient suffered recurrence of some pain 7 months later and, again, a second thermal rhizotomy was effective. Deglutition and phonation have remained intact after each of the five thermocoagulations. The follow-up period has been 28, 16, and 5 months, respectively, from the last successful thermal rhizotomy.
Case Reports

Case 1
This 52-year-old woman was admitted to our service in October, 1978. Her first neuralgic pain, involving the left pharynx, tonsil, and external auditory canal, had occured 1 year before. She suffered repeated painful crises, triggered by swallowing, for the next 6 months. She was placed on Tegretol with positive results, until the drug became ineffective during the last 3 months. During the last month, deglutition was so constantly painful that she needed parenteral feeding. On admission, her neurological examination as well as the radiological and clinical studies were normal.
On October 19, 1978, percutaneous rf thermocoagulation of the left petrous ganglion was performed using an electrode with a 3-mm active surface at a temperature of 70~ for 60 seconds. Postoperatively, she had a very slight hypalgesia in the external auditory canal. Phonation and deglutition were normal, and parenteral feeding could be withdrawn. Nonetheless, occasional neuralgic pain continued for the following week. Because of this incomplete result, on October 26, 1978, the patient underwent another rf lesion, this time using an electrode with a 7-mm active surface at 70~ for 60 seconds. Thereafter, the patient was free of pain, with normal deglutition and phonation. The only sensory loss was again a moderate hypalgesia of the external auditory canal. She has remained asymptomatic since then.
Case 2
This 61-year-old woman was admitted in Novem-ber, 1979. Four years before, while swallowing, she had noticed an isolated neuralgic pain involving the left pharynx and external auditory canal. Six months later, she had a second severe crisis, followed by occasional painful swallowing for another 6 months. One year before admission, she again suffered severe pharyngeal pain, this time with immediate loss of consciousness for 15 minutes, from which she recovered by external cardiac massage. The patient was placed on Tegretol and was free of pain until 6 months before admission, when pain recurred in spite of medical treatment. Neurological, cardiological, otological, and neuroradiological examinations were normal.
The patient was operated on using an electrode with a 7-mm active surface. Stimulation of 0.2 V induced paresthesias in the external auditory canal and in the tonsil. Thermal tests for vagal response elicited slight bradycardia and hypotension at just over 65 ~ and a severe bradycardia and hypotension at 70~ Hence, the final lesion selected was at a temperature of 60~ and the time was prolonged to 85 seconds, followed by 65~ for another 35 seconds. Postoperatively, the patient was free of pain. She had no deglutition or phonation dysfunction, in spite of a diminished left gag reflex. She has remained asymptomatic without medication since surgery in November, 1979.
Case 3
This 58-year-old man suffered glossopharyngeal neuralgia involving the left pharynx, tonsil, and external auditory canal for 15 years. He had been under Tegretol medication with some periods of relapse. Three years before admission to our service, the patient underwent a cerebellopontine angle surgical exploration in another hospital. It was reported that a microvascular decompression of the ninth nerve with section of some fibers was performed. The pain improved in the immediate postoperative period, but recurred with the same intensity in a few weeks. He was again placed on Tegretol therapy until it became completely ineffective in the last 5 months before the present admission. Pain was always triggered by swallowing. He was admitted to our service in April, 1980. His neurological examination was normal, and his pharyngeal sensitivity was intact, in spite of the reported partial surgical section of the ninth nerve. Clinical examination was normal, except for a moderate arterial hypertension. On neuroradiological examination, the only abnormal finding was the bone defect of the suboccipital craniectomy. ACT scan was normal.
On April 6, 1980 , rf thermocoagulation of the left petrous ganglion was performed using an electrode with a 7-mm active surface at 65~ for 60 seconds. Postoperatively, the patient was free of pain; deglutition and phonation remained intact, and his only sensory loss was a minimal hypalgesia in the left external auditory canal. Pain recurred some 7 months later, however; although not as intense as before, it was again present while swallowing. On November 5, 1980, a second rf thermocoagulation procedure was carried out. This time, after the patient had exhibited a correct response to stimulation and to thermal testing, an electrode with a 10-mm active surface was used at 75~ for 60 seconds. Postoperatively, the patient was free of pain and had normal deglutition and phonation; there was, however, hypalgesia of the left external auditory canal and a diminished left gag reflex. He has remained pain-free since thermocoagulation.
Surgical Technique
Selective percutaneous rf thermocoagulation of the petrous ganglion is performed with the patient in a supine position on the x-ray table, and with the aid of an incorporated image intensifier. The patient is monitored during the whole procedure, with constant recording of the electrocardiogram and of the intra-arterial blood pressure by means of a Statham monitor.* Monitoring is essential for a selective glossopharyngeal lesion, since any spreading of current to the other jugular foramen structures, and particularly any possible interference to the vagus nerve, will result in bradycardia and hypotension. Intravenous Propanid is used as a short-lasting anesthetic during the painful moments of the operation.
A cannula-electrode with a 7-ram to 10-mm active surface is introduced by free-hand puncture 35 mm lateral and just below the labial angle. The electrode is directed, with the help of the surgeon's finger, into the patient's mouth at the pterygoid fossa, some 20 ~ more posteriorly and 5 ~ to 10 ~ more medially than for a Gasserian ganglion puncture. External reference points are the inner edge of the eye and the external auditory meatus. Upon meeting the resistance of bone, lateral and oblique radiographs are obtained. For the oblique projection, the x-ray beam is centered along the electrode's axis. The relationship of the electrode tip and the jugular foramen is checked (Fig. 1) The cannula penetrates the neural portion of the jugular forament at its anteromedial aspect.
contact with the pars nervosa is obtained at its most anteromedial aspect. In some cases, the electrode can be introduced slightly into the foramen.
At this point, physiological control of the positioning of the electrode is mandatory. For this, we use a low-voltage stimulation followed by a heating test.t Stimulation at 0.1 to 0.3 V should induce localized dysesthesias in the external auditory canal and occasionally in the hemipharynx. There should be no spinal accessory motor response, or alteration in blood pressure or electrocardiogram recordings. The electrode position is manipulated until the above parameters are obtained.
Before a definite rf lesion is made, a thermal test is performed to check for spread of heat and involvement of the vagus nerve. This point is of utmost importance. A continuous slow rise in temperature is carried out up to 65 ~ or 75~ If no change in blood pressure and heart rate is registered, the changes for an isolated selective glossopharyngeal lesion should be good (Fig. 2) . But if vagal response is elicited, as shown by bradycardia and/or hypotension, the highest temperature just prior to the onset of the vagal effect will be the one selected (Fig. 3) . For the definitive rf lesion, a temperature of 65~ to 75~ for 60 seconds has been used without vagal response on the thermal test. Since the highest temperature just prior t Low-voltage stimulator, RFG-5, manufactured by Radionics, Inc., 76 Cambridge Street, Burlington, Massachusetts.
to vagal response was 65~ in one patient, the final lesion was of 60~ for 85 seconds and 65~ for another 35 seconds; that is, a lower temperature but for a longer period of time.
Discussion
The ideal treatment of pain results in permanent eradication by eliminating the etiological factor, without creating morbidity, and uses the simplest approach. In paroxysmal neuralgias involving the face, such as in trigeminal and glossopharyngeal neuralgias, this principle should also be the goal. Percutaneous rf thermocoagulation of the petrous ganglion has effectively been employed in neuralgias secondary to oropharyngeal cancer in patients with a short life expectancy. 1'4'5 However, in the three reported cases of essential glossopharyngeal neuralgias treated in this way, 4' 5 intraoperative injury to the vagus nerve at the jugular foramen created so much difficulty with deglutition and phonation that this technique was considered to be inappropriate. Thus, it seems clear that to obtain a successful result, the rf lesion should be precisely and selectively placed only at the glossopharyngeal petrous ganglion, avoiding the other neural structures crossing the jugular foramen.
The inferior petrous ganglion of Andersch is located at the anteromedial external aspect of the jugular foramen, and it is separated from the 10th and 1 lth nerves by a rigid fibrotic bridge. Thus, a free electrode can be placed percutaneously at this optimal situation by free-hand introduction. Radiological confirmation The thermal test consists of a progressive and controlled rise in temperature at the electrode tip. This will alert the careful observer to any interference with the vagus nerve. Bradycardia and hypotension induced by the thermal test can be the result of direct contact of the electrode with the vagus nerve or to heat spread. When this happens, the electrode should be repositioned or the temperature level and timing changed before an rf lesion is created. We have performed this technique on five occasions, obtaining in each instance an isolated glossopharyngeal lesion without postoperative deglutition or phonation problems.
The main criticism of this percutaneous technique for management of essential glossopharyngeal neuralgias, as in the treatment of trigeminal neuralgias, is that it does not treat the etiology of the disease, nor can it guarantee a permanent result. However, it is a relatively nontraumatic procedure, and when done under physiological control as described here, it carries a minimal risk to usually elderly, fragile patients. If the pain recurs, the procedure can again be performed successfully, as in one of our patients. An intracranial cerebellopontine exploration with microvascular glossopharyngeal decompression or fiber section is a major operation and carries a far higher risk. Pain recurrence has also been reported following section of the ninth nerve and the rostral fibers of the 10th nerve.
It is our impression that percutaneous rf thermocoagulation of the inferior petrous ganglion has advantages in the treatment of glossopharyngeal pain. This operation can result in freedom from pain without unpleasant side-effects.
Addendum
Since the submission of this paper, another patient with essential glossopharyngeal neuralgia has been operated on by the same technique. This was a 74-year-old woman with a 5-year history of glossopharyngeal neuralgia of the right side, controlled by Tegretol until the drug became ineffective in the last 3 months before admission. The neuralgic pain involved the right hemipharynx and tonsillar region, and it was induced by swallowing. She also had occasional painful crisis over the third and second divisions of the right trigeminal nerve triggered by touching the nasolabial fold. A right Gasserian rf thermocoagulation procedure relieved her trigeminal neuralgia. This was followed 1 week later by two rf thermocoagulations of the right petrous ganglion, using temperatures of 60~ for 90 seconds and 75~ for 90 seconds, respectively. The glossopharyngeal pain has since disappeared, and deglutition and phonation have remained normal. The patient's postoperative sensory disturbance has consisted of hypalgesia of the right hemipharynx and diminished gag reflex.
